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(54) DEVICE FOR GENERATING A GAS-DROPLET STREAM AND VALVE 

(57) The present invention relates to a device for 
generating a gas-droplet stream, wherein said device 
includes a gas-dynamics nozzle (1) which is connected 
to a chamber (2) for mixing the gas and the liquid and 
containing a liquid-flow dispersion system (3). The 
chamber (2) is connected to a liquid and gas supply sys- 
tem through a controlled valve, wherein- said valve 
ensures the early inlet of a gas flow prior to that of the 
liquid when the device is turned on, and interrupts the 
liquid supply prior to the gas supply when said device is 
turned off. The valve comprises two closure members 
(5, 6) which co-operate with seats provided on the walls 
of sealed chambers (8, 9) and which communicate 
respectively with liquid- and gas-supply ducts (10, 11). 
The member (5) is rigidly connected to a rod (7) so as to 
be brought in contact with the seat in the gas-supply 
chamber(8), while the member (6) is coaxialfy mounted 
on said rod (7) s so as to be capable of displacement 
along the same upon interaction with an abutment (12). 
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Description 
Field of Art 

[0001] The present inventions relate to engineering 
devices designed for generating gas - droplet streams, 
which can be essentially used in fire fighting facilities to 
produce fog-type screens and directed fire extinguish- 
ing two-phase flows. Thereto, the inventions can be 
employed in fanning - for field sprinkle and different sub- 
stance dispersion, as well as at home, e.g., for disinfect- 
ing substance dispersion in the rooms. 

Prior State of the Art 

[0002] Known in the art are different types of 
devices for gas-droplet stream generation. Thus, e.g., 
the prior art device for liquid dispersion is known 
described in Application RU 94003528 A1, which 
includes a gas-dynamic nozzle connected with a toroi- 
dal vortex chamber, a water supply system connected 
with the chamber via injection channels, and an air sup- 
ply system connected with the nozzle inlet 
[0003] During the operation of the said device the. 
liquid is supplied through the injection channels into a 
toroidal vortex chamber in the form of thin streams. 
While outflowing through the nozzle, on account of 
pressure difference occurred in the vortex chamber, the 
liquid streams are caught by a gas flow and begin to 
crush into fine drops. With gas flow and liquid drop 
acceleration the further drop crushing takes place in the 
divergent part of the nozzle and an accelerated gas- 
droplet stream is produced at the nozzle exit. The 
number of injection orifices and their diameter allow to 
change the number and diameter of liquid streams in 
the vortex chamber, which finally effects the droplet 
diameter in a gas-droplet stream. 
[0004] However, the said device does not allow 
independently to control liquid and gas supply to the 
mixing chamber during the operation. Besides, in the 
said device a gas-and-liquid flow acceleration is possi- 
ble only in the divergent part of the nozzle, which 
excludes a possibility of using a nozzle in the form of a 
converging tube. 

[0005] The mostly closely analogous device of the 
one claimed is the prior art device for generating a gas- 
droplet stream described in Application WO 98/01231 
A1, which contains a gas-dynamic nozzle connected 
with a liquid and gas mixing chamber, a means of liquid 
flow dispersion supplied to a mixing chamber with injec- 
tion orifices, and a liquid and gas supply system. 
[0006] The mixing chamber location in front of the 
nozzle inlet allows to use changeable gas-dynamic noz- 
zles of different configuration and size. To produce an 
accelerated air flow supplied to the mixing chamber the 
said device employs a turbocompressor unit as a part of 
a gas supply system. The structural embodiment 
though allowing to control a gas flow and pressure, 



does not provide individual control of gas and liquid sup- 
ply to the mixing chamber, which is necessary for the 
device operation with minimum working fluid losses and 
required fast operation in an impulse mode. 

5 [0007] Known in the art are also the valves for two- 
phase working fluid supply, with the help of which one 
can control different component supply sequence form- 
ing a two-phase flow of a working fluid in the mixing 
chamber (see description of Patents RU 2067712). 

10 [0008] The prior art valves include the supply cham- 
ber of different components divided by a movable parti- 
tion sealed along the valve body by a sealing ring or a 
membrane, a closure member, a seat, and a control 
valve. The dividing partition has a ring band between a 

is seat and a closure member. With a control signal enter- 
ing the drive a control valve opens one channel and 
closes the other channel. As a result of this there occur 
a connection of a closure member control chamber with 
the mixing chamber and a closure member displace- 

20 ment on account of pressure drop in the chamber. Fol- 
lowing the closure member opening there takes place a 
dividing partition displacement opening an annular 
channel, through which the second component enters 
the mixing chamber. With a control valve closure there, 

25 first of all, takes place a shut-down of the first compo- 
nent passage channel by the closure member and then 
comes a shut-down of the second component passage 
channel by a diving partition. 
[0009] Therefore, in the said valve-mixer only a'cer- 

30 tain sequence of supply and supply cutoff of different 
components to the mixing chamber may be carried out, 
which does not meet a gas and liquid mixing chamber 
supply sequence required for generating a gas-droplet 
stream. Besides, a particular arrangement of valve units 

35 and its size do not allow to use any other means for liq- 
uid flow dispersion supplied to the mixing chamber. 
. [0010] The most closest analogous device of the 
valve claimed is the prior art three-way valve for a two- 
phase working fluid known from the Author's Certificate 

40 SU 327355 A, which has two closure members located 
on the rod and interacting with the seats, a rod displace- 
ment limiter, and a rod displacement control system. 
The valve seats are on the walls of the sealed chambers 
connected, accordingly, with liquid and gas supply 

45 pipes. 

[0011] When the pressure drops in the gas cham- 
ber of the said valve there occurs a displacement up to 
a stop of a spring-controlled seat together with a closure 
member mounted oh the rod. The second closure mem- 

50 ber also mounted on the rod, while displacing together 
with it, opens a liquid supply channel to the subvalve 
space. When the pressure rises, the displacement 
opposite to what has been described above and the gas 
supply channel opening to the subvalve space tale 

55 place. 

[0012] This technical solution is aimed at excluding 
the working fluid mixing at the valve exit. On account of 
this the selection of liquid or gaseous phase from the 
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vessel is carried out depending on its pressure. 

[0013] Regardless of structural similarity a techni- 
cal problem solved by the said valve is opposite to that 
one, at the solution of which the present invention is 
aimed, namely, control, of gas and liquid flow mixing 5 
supplied to the mixing chamber in the form of a specific 
size droplet 

Summary of the Invention 

10 

[0014] A group of present inventions patented are 
based on the problem of increasing the speed of attain- 
ing a required gas-droplet stream generation mode 
under continuous and impulse starts, as well as reduc- 
ing the working fluid nonproductive losses under the is 
device multistarts. The solution of this problem, in its 
turn, is based on ensuring a possibility to control a liquid 
and gas supply to generate a two-phase flow in the mix- 
ing chamber, which is then accelerated in the nozzle 
with a gas-droplet stream formed. 20 
[0015] The solution of these problems is aimed, on 
the whole, at increasing gas-droplet stream generation 
efficiency and its performance stability. 
[0016] This technical result is achieved by the fact 
that in the device for generating a gas-droplet stream 25 
comprising a gas-dynamic nozzle connected with a liq- 
uid and gas mixing chamber, a means of liquid flow dis- 
persion supplied to the mixing chamber with injection 
orifices, and a liquid and gas supply system, according 
to this invention the mixing chamber is connected with a 30 
liquid and gas supply system via a two-phase working 
fluid supply control valve made with a possibility of a 
preliminary gas flow supply to the mixing chamber, prior 
to liquid supply into it, when the device starts, and with 
a possibility of a preliminary cutoff of the liquid flow sup- 35 
plied to the mixing chamber prior to a cutoff of the gas 
flow fed into it, when the device is turned off. , 
[0017] In the preferred embodiment the nozzle is 
mounted on the mixing chamber body by a detachable 
connection. This allows to use changeable nozzles for 40 
different operating modes of the device. 
[0018] It is preferred from the arrangement condi- 
tions that a controlled valve be fixed in a common body 
together with a mixing chamber. 

[0019] For a comfortable position of the nozzle unit 45 
in one's hand the body is provided with at least one han- 
dle. In this case the handle must comprise a trigger 
mechanism for valve control. 
[0020] The preferable embodiment of a controlled 
valve in the form of two closure members on the rod and so 
interacting with the seats located on the sealed cham- 
ber walls connected, accordingly, with liquid and gas 
supply pipes. The valve also includes a rod displace- 
ment limiter, a stop rigidly fixed on the rod and a rod dis- 
placement control system. One closure member is 55 
rigidly fixed on the rod with a possibility of a seat contact 
in the gas supply chamber, the second stop valve is 
fixed coaxial ly on the rod with a possibility of displace- 



ment along it and interaction with the stop and the ability 
of a seat contact in the liquid supply chamber. Between 
the liquid supply chamber wall and a movable closure 
member is an elastic component pressing a movable 
closure member against a corresponding seat. In a nor- 
mal closed position of the valve a supporting surface of 
the stop is located with a gap in relation to the opposite 
supporting surface of the movable closure member. 
[0021] At least one spring mounted coaxialry on the 
rod can be used as an elastic component 
[0022] The gap value is preferably chosen within 
the range of 0,3 to 1 mm. 

[0023] The rod displacement control system may 
include at least one control valve. 
[0024] It is preferable for the rod displacement con- 
trol system to be made in the form of a pneumatic sys- 
tem. 

[0025] Resulting from a device operation control 
convenience as a control element of a pneumatic sys- 
tem a trigger mechanism is employed placed in the 
body handle. 

[0026] The mechanism trigger is hinged to a slide 
element of the control valve, with the slide element fixed 
in the valve body with the ability of a limited translation, 
an elastic component set up between a supporting sur- 
face of the slide element and a supporting surface of the 
device body, e.g., in the form of at least one spring. 
[0027] A pneumatic system may be provided with a 
pneumatic cylinder, the piston of which is kinematically 
connected via a lever mechanism with a controlled valve 
rod. In this case an elastic component, e.g., in the form 
of at least one spring resting on the pneumatic cylinder 
body is fixed in the space above the piston. 
[0028] The control valve is preferably manufactured 
with three connections. The first connection takes place 
with a controlled valve gas chamber. The second con- 
nection takes place with a pneumatic cylinder control 
chamber. The third connection takes place with drain- 
ing. The slide element has channels linking via the cor- 
responding connection, under the initial position of the 
trigger mechanism, a pneumatic cylinder control cham- 
ber with draining, and while pressing the trigger - a con- 
trolled valve gas chamber with a pneumatic cylinder 
control chamber. 

[0029] It is also preferred that a liquid and gas sup- 
ply system contain at least one pressurized gas bottle 
and one water tank, flexible hoses connecting a cylinder 
with a liquid chamber of the controlled valve and a cylin- 
der with a gas chamber of the controlled valve and with 
a gas bottle pressurization cavity, and a gas pressure 
control valve. The supply system can also include stop 
valves fixed on liquid and gas supply pipes. 
[0030] Depending on the size the tank and the bot- 
tle can be placed in the back-pack or on a transport 
means, e.g., a trolley, an automobile or an electromo- 
bile. 

[0031] In utilizing the device as a means of fire 
extinguishing any liquid applied for this purpose, e.g., 
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water can serve as a working fluid. With the other pur- 
pose and a corresponding embodiment of the device 
the working fluid may be the liquid applied for disaffec- 
tion, (and/or) deodorization, (and/or) anticeptization of 
the rooms. 5 

[0032] The said technical result is also achieved by 
the fact that the valve for two-phase working fluid supply 
comprising two closure members placed on the rod and 
interacting with the seats located on the sealed cham- 
ber walls connected respectively with liquid and gas. w 
supply pipes, as well as a rod displacement limiter, and 
a rod displacement control system according to the 
invention has a stop rigidly fixed on the rod, one closure 
member rigidly fixed on the rod with a possibility of a 
seat contact in a gas supply chamber, the other closure is 
member coaxially mounted on the rod to be able to 
make a displacement along it, while interacting with a 
stop and with a possibility of a seat contact in a liquid 
supply system. Between a liquid supply chamber and a 
movable closure member is an elastic component in the 20 
form of at least, e.g., one spring pressing a movable clo- 
sure member to a respective seat. In a normally closed 
position of the valve the supporting surface of the stop 
is located with a gap in relation to the opposite support- 
ing surface of a movable closure component. 25 
[0033] The gap value is preferably selected within 
the range of 0,3 up to 1 mm. 
[0034] The rod displacement control system struc- 
ture may include at least one control valve. 
[0035] It is preferable to carry out a rod displace- 30 
ment control system in the form of a pneumatic system. 
[0036] A pneumatic system is preferably provided 
with a pneumatic cylinder, the piston of which is kine- 
matically connected via a lever mechanism with the rod. 
In this case an elastic component in the form of, e.g., at 35 
least one spring resting on the pneumatic cylinder body 
is mounted in the space above the piston. 
[0037] A controlled valve is preferred to be manu- 
factured with three connections. The first connection of 
the valve is with a gas chamber. The second connection ao 
communicates with a control pneumatic cylinder cham- 
ber. The third connection communicates with draining. 
The slide component has channels linking via the corre- 
sponding connection, under the initial position of a trig- 
ger mechanism, the pneumatic cylinder control 45 
chamber with draining, and while pressing the trigger - 
a gas chamber with a pneumatic cylinder control cham- 
ber. 

Brief Description of the Drawings so 

[0038] Hereinafter a group of inventions patented 
will be described with reference to a specific embodi- 
ment illustrated in the accompanying drawings, 
wherein: 55 

Fig.1 is a general principal view of a device accord- 
ing to the invention patented; 



Fig.2 diagrammatically illustrates a nozzle, a mixing 
chamber and a two-phase working fluid supply 
valve mounted in a common body according to one 
of the invention embodiments. 

Preferred Embodiments of the invention 

[0039] A device patented for generating a gas-drop- 
let stream, the diagram of which is illustrated in Rf.1, 
comprises a gas-dynamic nozzle 1 connected with a liq- 
uid and gas mixing chamber 2, a liquid dispersion 
means 3 supplied to a mixing chamber 2. The means 3 
is manufactured in the form of a cylindrical rigid wall with 
injection orifices. The mixing chamber is connected with 
a liquid and gas supply system via a two-phase working 
fluid supply control valve made with a possibility of pre- 
liminary gas flow supply to the mixing chamber prior to 
the liquid flow supply at the start of the device, and with 
a possibility of a preliminary liquid supply cutoff to the 
mixing chamber prior to the cutoff of a gas flow supplied 
into it 

[0040] The nozzle is mounted on the mixing cham- 
ber body by means of a detachable connection (not 
shown in the drawing). A controlled valve is fixed in a 
common body 4 together with the mixing chamber 2. 
[0041] The controlled valve is made in the form of 
two closure members 5 and 6 fixed on the rod 7. The 
closure members 5 and 6 interact with the seats located 
on the sealed chamber walls 8 and 9 connected respec- 
tively with liquid and gas supply pipes 10 and 1 1 made 
in the form of flexible hoses. The valve comprises also a 
stop 12 rigidly fixed on the rod 7 and a rod displacement 
control system, the structure of which includes a drive 
13 with a rod displacement limiter and a control unit. 
[0042] The closure members is rigidly fixed on the 
rod 7 with a possibility of a seat contact. The other clo- 
sure member 6 is fixed coaxially on the rod 7 with a dis- 
placement possibility along it, while interacting with a 
stop 12 and a possibility of a seat contact in the liquid 
supply chamber 9. Between the liquid supply chamber 9 
wall and a movable closure member 6 there is a spring 
fixed coaxially to the rod 7 pressing the movable closure 
member 6 against a respective seat In a normally 
closed position of the valve the supporting surface of 
the stop 12 is located with a gap in relation to the oppo- 
site supporting surface of the movable closure member 
6. The gap value is 0,3 to 1 mm. 
[0043] The liquid and supply system contains at 
least one pressurized gas bottle 15 and one water tank 
1 6. The working gas is air, the working fluid is any liquid 
used for fire extinguishing - in the case considered, it is 
water. One flexible hose 10 connects the tank 16 with a 
liquid supply chamber 9 of the controlled valve, the 
other flexible hose 11 connects the bottle 15 with the 
gas supply chamber 8 of the controlled valve. Another 
flexible hose 17 connects the bottle 15 with a tank 16 
pressurization gas system 8. The supply structure also 
includes a gas pressure regulator 1 8 and valves 1 9 and 
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20 fixed accordingly on liquid and gas supply pipes. 

[0044] The tank 1 6 and the bottle 15 with the other 
supply system components with their relatively small 
size are arranged in the back-pack. With a considerable 
tank capacity (more than 10 I) they are arranged s 
together with the other supply system components on'a 
transport means in the form of a wheeled trolley (not 
shown in the drawing). 

[0045] In the preferred embodiment of the device 
illustrated in Fig.2 the body 4, in which the gas and liq- w 
uid mixing chamber and a controlled valve are placed, is 
provided with at least one handle 21. The rod displace- 
ment control system comprises a control valve, the con- 
trol trigger mechanism of which is arranged in the 
handle 21 . ts 
[0046] The rod displacement control system is 
made in this case in the form of a pneumatic system, the 
control unit of which is a trigger 22 mounted in the han- 
dle 21 . The mechanism trigger 22 is hinged to the slide 
component 23 of the control valve and has a support 24. 20 
The slide component 23 is fixed in the valve body with a 
possibility of a limited translation. Between the support- 
ing surface of the slide component 23 and the support- 
ing surface of the device body 25 is a spring 26. 
[0047] The control pneumatic system is provided 25 
with pneumatic cylinder, the piston of which is kinemati- 
cally connected via a lever mechanism 28 with the con- 
trol valve rod 7. A spring 29 resting on the pneumatic 
cylinder body is fixed in the space above the piston 27. 
[0046] The device control valve is made with three 30 
connections. The first connection of the valve (see 
Fig.2) is with the gas chamber 8 of the controlled valve. 
The second connection linked with the control chamber 
30 communicates with the control chamber 31 of the 

■ 

pneumatic cylinder. The third connection is with draining 35 
(see Drain in Fig. 2). The slide component 23 has chan- 
nels 32 linking via the respective connection, under the 
initial position of the trigger mechanism, the pneumatic 
cylinder control chamber 31 with draining, and while 
pressing the trigger 22 - the control valve gas chamber 40 
8 with the pneumatic cylinder control chamber 31 . 
[0049] The valve for a two-phase working fluid sup- 
ply used in the device for generating a gas-droplet 
stream as a controlled valve has two closure members 
5 and 6 fixed on the rod 7 and interacting with the seats 45 
33 and 34 located on the sealed chamber walls 8 and 9. 
Liquid 9 and gas 8 chambers are connected accordingly 
with liquid and gas supply pipes (see Liquid and Gas in 
Fig.2).The valve shown in Fig. 2 has also a rigidly fixed 
stop on the rod 7, the rod 7 displacement limiter and the so 
rod 7 displacement control system. 
[0050] One closure member 5 is rigidly fixed on the 
rod 7 with a possibility of a seat 33 contact in the gas 
supply chamber 8. The second closure member 6 is 
coaxially fixed on the rod 7 with a possibility of displace- 55 
ment along it, while interacting with the stop 35 and a 
possibility of a seat 34 contact in the liquid supply cham- 
ber 9. Between the liquid supply chamber 9 wail and a 



movable closure member 6 a spring 37 pressing the 
movable closure member 6 to the seat 34 is mounted 
coaxially on the rod 7. In a normally closed position of 
the valve the supporting surface of the stop 35 is 
located with a gap "a* in relation to the opposite sup- 
porting surface of the movable closure member 6. The 
"a" gap value is 0,3 to 1 mm. 

[0051] The rod 7 displacement control system 
made in the form of a pneumatic system includes a con- 
trol valve. A pneumatic system control unit is a trigger 
mechanism. The control unit trigger 22 is hinged on the 
control valve slide component 23. The valve body 
houses a support 24, in relation to which the displace- 
ment of the trigger 22 and, accordingly, the slide compo- 
nent 23 fixed in the valve body with a limited translation 
possibility takes place. A spring 26 is fixed between the 
supporting surface of the slide component 23 and the 
supporting surface 25 of the body. A pneumatic system 
is provided with a pneumatic cylinder 38, the piston of 
which 27 is kinematically connected via a lever mecha- 
nism 28 with the rod 7. There is a spring 29 resting on 
the pneumatic cylinder body 38 in the space above the 
piston 27. 

[0052] The valve is made with three connectors, the 
first connection of the valve is with a gas chamber 8. 
The second connection is with a control chamber 31 of 
a pneumatic cylinder 38. The third connection commu- 
nicates with draining. The slide component 23 has 
channels 32 linking via a corresponding connection, 
under the initial position of the trigger mechanism, the 
control chamber 31 of the pneumatic cylinder 38 with 
draining, and while pressing the trigger 22 - a gas cham- 
ber 8 with the control chamber 31 of the pneumatic cyl- 
inder 38. All movable components of controlled and 
control valves and a pneumatic cylinder 38 are sealed 
by sealings 39 made in the form of sealing rings. 
[0053] - The device for generating a gas-droplet 
stream and a valve, as its structural part, designed for a 
two-phase working fluid supply function in the following 
way. 

[0054] The device is put into the initial operating 
condition. The valves 19 and 20 are open on liquid sup- 
ply pipes from the tank 1 6 and gas supply pipes from 
the bottle 15. The air enters the reducer 18 controlling 
(decreasing) the pressure level in a particular range. 
The gas coming from the reducer 18 outlet fills flexible 
hoses 10 and 11 , through which it passes into the tank 
pressurization chamber 1 6 and the gas chamber 8 of 
the two-phase working fluid supply controlled valve. 
Under pressurized liquid supply from the tank 16 the 
water sequentially fills the flexible hose 1 0 and the liquid 
chamber 9 of the controlled valve. 
[0055] Therefore, under the initial operating condi- 
tion of the device the controlled valve chambers 8 and 9 
are filled, accordingly, with air and water with a normally 
closed state of closure valve members 5 and 6. 
[0056] With a control signal transmitted to the rod 
displacement control system Illustrated in Fig. 1 the 
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control unit 14 connects the drive 13 and an electric 
power source. The drive 13 switched on, the displace- 
ment of the rod 7 and the closure member 5 and the 
stop 13 rigidly connected with it up to a certain position 
determined by a displacement limiter (not shown in Fig. 5 
1) takes place. At first there occurs the water supply 
valve opening with the closure member 5 separation 
from the seat located in the gas chamber 8. 
[0057] The attribute of the device is that the air sup- 
ply valve opening takes place with delay in relation to w 
the moment of the water supply valve opening, which is 
determined by a gap value between the supporting sur- 
face of the stop 35 and the opposite supporting surface 
of a movable closure member 6. The optimum gap "a" 
value is 0,3 to 1 mm (for a case considered a=0,5 mm). is 
The water supply valve opens in such a manner after 
the stop 12 completing a stroke "a" and overcoming the 
force, with which the movable closure number 6 is 
pressed to the seat by a spring. 

[0058] With the control valve of two-phase working 20 
fluid supply closed, the control unit 14 carries out the 
corresponding connection of the drive 1 3 and the power 
source, as a result of which the rod 7 displaces into its 
initial position. In this case with the rod 7 return stroke 
the liquid supply valve closes first, the closure member 25 
6 of which is pressed by a spring to the seat of the liquid 
chamber 9. After that the air supply valve remains open 
during the time of an extra motion of the rod 7, which is 
determined by the gap "a* value. The present embodi- 
ment allows to carry out a possibility of a preliminary liq- 30 
uid cutoff supplied to the mixing chamber prior to the 
gas flow supply cutoff. 

[0059] Carrying out a required algorithm of liquid 
and gas supply allows to preliminarily supply the airflow 
and then the water flow dispersed by means of the facil- 35 
ity 3 made in the form of a rigid cylinder wall with injec- 
tion orifices into the mixing chamber 2. Thus, the water 
streams entering the chamber 2 are immediately envel- 
oped by the airflow, in which additional liquid dispersion 
and mixing with gas takes place. Asa result of the pro- ao 
cedures described a two-phase flow is formed in the 
chamber, which then passes into the nozzle 1, in which , 
the flow is accelerated and an accelerated gas-droplet 
stream is generated flowing in A direction (see Fig. 1). 
[0060] With the device turned off, the water flow 45 
being a working fluid, in this case for fire extinguishing, 
is cut off to the mixing chamber 2, and then the gas-car- 
rier flow cutoff comes. This procedure sequence allows 
to generate sufficiently fast an accelerated gas-droplet 
stream and shut off the working fluid flow with minimum so 
losses of a limited liquid supply. This procedure 
sequence is especially important under the device 
multistarts , e.g., in extinguishing local fire sites. 
[0061] In another embodiment of the device illus- 
trated in Fig .2, which is preferable for manual control of 55 
the device, a pneumatic system with a trigger mecha- 
nism placed in the body 4 handle 21 is used as a rod 
displacement control system. In pressing the trigger 22 



in direction F (see Rg.2) its displacement in relation to a 
support 24 as well as a translation al motion of a control 
valve slide component 23 hinged to the trigger 22 in 
direction C take place. 

[0062] The slide component 23 motion is opposed 
by a spring elasticity force resting on the body 4 surface 
25. With the trigger 22 fully withdrawn back in direction 
F the spring 26 is in its compressed state, and the slide 
component 23 set in a position, when the channels 32 
transmit the valve connection linked with the gas cham- 
ber 8 with the valve connection linked with a control 
chamber 31 of the pneumatic cylinder 38. As a result a 
pressurized air assigned by the reducer 1 8 passes from 
chamber 8 to control chamber 31 increasing the pres- 
sure P in it. On account of the excessive pressure acting 
on the piston 27 it displaces upwards coming over the 
spring elasticity resting on the body of the pneumatic 
cylinder 38. 

[0063] During displacement the piston 27 is effect- 
ing the rod via a lever mechanism 28, which on account 
of that moves in direction B (see Fig.2).On account of 
the lever mechanism arm ratio choice 28 b/c=1/5 the 
piston 27 diameter is 20 mm, which allows to place a 
pneumatic cylinder 38 in the handle 21, the size of 
which is acceptable for a manual control convenience. 
The gaps between the rod 7 and the chamber walls 8 
and 9 are sealed with sealing 39 both under immovable 
rod 7 position and its motion. 
[0064] When the rod 7 displaces, first a closure 
member 5 fixed in the gas chamber 8 seat 33 opens, 
and then with a delay determined by a gap "a" size, the 
stop 35 comes in contact with a supporting surface of 
the displaced closure member 6 and removes it from 
the seat 34 in the liquid chamber 9 coming over the 
spring 37 elasticity force pressing in its initial state the 
closure member 6 to the seat 34. As a result of ensuring 
this procedure sequence of closure member 5 and 6 
motion the air flow valve opening occurs with a delay in 
respect to the moment of water flow valve opening. The 
delay duration is determined by a gap size between the 
supporting surface of the stop 35 and the opposite sup- 
porting surface of a movable closure member 6. 
[0065] Therefore, when the device is turned on 
there takes place a preliminary supply of the airflow and 
then a water flow in the form of thin streams due to its 
flowing through injection orifices made in the cylindrical 
wall 3 serving as a means of liquid dispersion. 
[0066] After the water flow supplied to the mixing 
chamber, the device immediately achieves an assigned 
operating mode on account of the fact that the water 
streams entering the mixing chamber 2 are caught up 
by the air flow, in which an additional liquid dispersion 
and its mixing with gas take place. As a result of the pro- 
cedures in the chamber 2 described a two-phase flow is 
generated, which then passes into the nozzle 1, where 
a flow acceleration and an accelerated gas-droplet 
stream flowing in direction A (see Fig.2) occur. 
[0067] To close a control valve of two-phase work- 
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ing fluid supply described in Fig.2 the trigger 22 is 
relieved of the force, after which the slide component 
under the force of a preliminarily compressed spring 26 
displaces into its initial state. The controlled valve con- 
nection linked with the gas chamber B is cut off. The 
channels 32 in the slide component 23 link the valve 
connection in its initial state, connected with a control 
chamber 31 of the pneumatic cylinder 38 with the con- 
nection linked with draining. As a result the pressure Pc 
reduces up to the atmospheric one. After that the piston 
27 under the effect of a compressed spring 29 force dis- 
places into its initial position interacting with a lever 
mechanism 28, which is in its turn connected with the 
rod 7. 

[0068] Under the effect of the applied force the rod 
7 displaces into its initial position. In the process of the 
rod 7 motion against direction B there occurs a sequen- 
tial closure, first, of the liquid flow supply valve at the 
contact of a closure member 5 with the seat 3 and , 
then, the gas flow supply valve at the contact of a clo- 
sure member 6 with the seat 34. 
[0069] A delay of gas flow supply valve closure with 
respect to liquid flow supply valve closure is also deter- 
mined by a gap "a" value between the supporting sur- 
face of the stop 35 and the opposite supporting surface 
of the movable closure member 6. Thus, a possibility is 
effected of preliminary liquid flow supply cutoff to the 
mixing chamber prior to gas flow supply cutoff. This 
possibility carried out under manual valve control of 
twoOphase working fluid flow supply allows to exclude 
non-productive working fluid losses, the supply of which 
is limited by a 16 I tank capacity, in the process of two- 
phase flow supply cutoff and ensure the readiness for a 
device restart. 

[0070] During the device operation the gas pres- 
sure at the nozzle inlet P and relative liquid g concentra- 
tion in a two-phase flow are selected from a certain 
condition: 

g<5,7- 10 8 Pa, where g=G, /G g 

G r mass liquid flow; 
G g - mass gas flow. 

[0071] This condition characterizes an ultimate liq- 
uid particle density in the gas flow, when it is possible to 
generate a gas-droplet liquid phase in gas (see Applica- 
tion WO 98/012331 A1). While carrying out this condi- 
tion there appears a possibility to accelerate a two- 
phase flow up to a desired speed in the nozzle, the flow 
consisting of a droplet liquid phase and gas-carrier. 
[0072] A desired speed of a gas-droplet stream, at 
which a required stream flight range is achieved, is 
determined by a gas pressure value at the nozzle 1 
inlet. The assigned gas-droplet stream range depend- 
ing on the fire extinguishing conditions is also achieved 
at a certain gas pressure value level by selecting a pro- 
filed nozzle 1 channel length, which is made changea- 



ble for this purpose. A required uniformity of 
extinguishing substance dispersion and finery dispersed 
drop homogeneity in the air flow, the average diameter 
of which is 50 mm, is ensured also by selecting a 
5 changeable nozzle 1 length, size, quantity and injection 
orifice arrangement of a liquid flow dispersion means. 

[0073] The knowledge given above is the evidence 
of a possibility to carry out a group of inventions pat- 
ented and achieve the said technical result 

Industrial Application 

[0074] A device for generating a gas-droplet stream 
including, as its structural member, a valve for two- 

15 phase fluid flow supply according to the invention pat- 
ented can be used in different fields of activity, where a 
controlled supply of gas-droplet streams is required to 
solve different problems. First of all, the inventions can 
be effectively used for fire extinguishing, particularly, in 

20 enclosed premises and hardly accessible fire sites. 
[0075] In fire fighting technology the inventions can 
be applied as a means of developing a fog-like screen 
and directed fire extinguishing two-phase flows. The 
inventions can 

25 [0076] In fire fighting technology the inventions can 
be applied as a means of developing a fog-like screen 
and directed fire extinguishing two-phase flows. The 
inventions can also be used in farming for field sprin- 
kling and different- type substance dispersion (these 

30 prior art devices are known from, e.g., the Author's Cer- 
tificate SU 380279). 

[0077] Besides, the devices embodied in accord- 
ance with the, inventions patented can be used as a 
home appliance means for different substance disper- 
35 sion in the rooms with a purpose of disinfecting, deodor- 
ization and anticepting. 

[0078] Though an invention patented is described 
on the basis of a preferable embodiment designed for 
fire extinguishing, the specialists in this field of art 
40 understand that alterations, e.g., while using other 
working fluids, and other structural embodiments of the 
device and the valve without deviation from a common 
idea and the subject matter of the inventions can take 
place according to the claims presented. 

45 

Claims 

1. A device for generating a gas-droplet stream com- 
prising a gas-dynamic nozzle (1) connected with a 

so gas and liquid mixing chamber (2), a means (3) of 
liquid flow dispersion supplied to a mixing chamber 
(2), with injection orifices and a liquid and gas sup- 
ply system , characterized by the fact that a mixing 
chamber (2) is connected with a liquid and gas sup- 

55 ply system via a controlled valve of two-phase 
working fluid supply made with a possibility of a pre- 
liminary gas flow supply to the mixing chamber 
prior to a liquid flow supply into it at the start of the 
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device and with a possibility of a preliminary liquid 
flow cutoff to the mixing chamber (2) prior to a gas 
flow cutoff, when the device is turned off. 

2. The device of claim 1 , characterized by the fact that 5 
the nozzle (1) is mounted on the mixing chamber 
(2) body by means of a detachable coupling. 

3. The device of claim 1 or 2, characterized by the fact 
that the controlled valve is fixed in a common body w 
(4) together with the mixing chamber (2). 

4. The device of claim 3, characterized by the fact that 
the body (4) is provided with at least one handle 
(21). 15 

5. The device of claim 4, characterized by the fact that 
a valve control trigger mechanism is placed in the 
handle (21). 

20 

6. The device of any claims 1-5, characterized by the 
fact that a controlled valve is made in the form of 
two closure members (6 and 7) fixed on the rod (7) 
and interacting with the seats located on the sealed 
chamber (8 and 9) walls connected accordingly 25 
with gas and liquid supply pipes (10 and 11), and 
comprises a rod displacement limiter (36), a stop 
(35) rigidly fixed on the rod, as well as a rod dis- 
placement control system, one closure member (5) 
rigidly fixed on the rod (7) with a possibility of a seat 30 
(33) contact in the gas supply chamber (8), the sec- 
ond closure member (6) fixed coaxially on the rod 

(7) with a possibility of displacement along it, while 
interacting with the stop (35), and with a possibility 
of a seat contact in the liquid supply chamber (9), 35 
an elastic component (37) pressing a movable clo- 
sure member (6) against a respective seat (34) 
mounted between the liquid supply chamber (9) 
wall and a movable closure member (6), the sup- 
porting surface of the stop (35) in a normally closed 40 
position of the valve is placed with a gap in relation 
to the opposite supporting surface of the movable 
closure member (6). 

7. The device of claim 6, characterized by the fact that 45 
the gap value is 0,3 to 1 mm. 

> 

8. The device of claim 6 or 7, characterized by the fact 
that the rod displacement control system includes 

at least one control valve. so 

9. The device of any claim 6-8, characterized by the 
fact that the rod displacement control system is 
made in the form of a pneumatic system. 

55 

10. The device of claim 9, characterized by the fact that 
a trigger mechanism placed in the handle (21) of 
the body (4) is used as a pneumatic system control 



unit 

11. The device of claim 10, characterized by the fact 
that the mechanism trigger (22) is hinged to the 
control valve slide component (23), the slide com- 
ponent fixed in the valve body with a possibility of a 
limited translations displacement, an elastic com- 
ponent (26) mounted between the supporting sur- 
face of the slide component (23) and the supporting 
surface (25) of the device body. 

12. The device of any claim 9-1 1 , characterized by the 
fact that a pneumatic system is provided with a 
pneumatic cylinder (38), the piston (27) of which is 
kinematically connected via a lever mechanism (28) 
with the controlled valve rod (7), an elastic compo- 
nent resting on the pneumatic cylinder body 
mounted in the above-piston (27) space. 

13. The device of any claim 6,11,12, characterized by 
the fact that at least one spring is used as an elastic 
component 

14. The device of claim 12, characterized by the fact 
that a controlled valve is made with three connec- 
tions, the first valve connection linked with the con- 
trolled valve gas chamber (8), the second 
connection is linked with the pneumatic cylinder 
control chamber (31), the third connection is linked 
with drain, the slide component (23) having chan- 
nels (32) linking via a respective connection a 
pneumatic cylinder control chamber (31) with the 
initial position of the trigger mechanism, and while 
pressing the trigger (22)- a gas chamber (8) of the 
controlled valve with a pneumatic cylinder control 
chamber (31). 

15. The device of any claim 1-14, characterized by the 
fact that a liquid and gas supply system comprises 
at least one pressurized gas (e.g., air) bottle (15) 
and one water tank (16), flexible hoses (10, 1 1 and 
17) connecting a liquid chamber (16) of the control- 
led valve and the bottle (15) with the gas chamber 
(8) of the controlled valve with the bottle (16) gas 
pressurization chamber, and a pressure regulator 
(18). 

16. The device of claim 15, characterized by the fact 
that the tank and the bottle are arranged in the 
back-pack. 

17. The device of claim 15, characterized by the fact 
that a liquid and gas supply system is placed on a 
transport means, namely: a trolley, an automobile 
or a electromobile. 

18. The device of any claim 1-17, characterized by the 
fact that the liquid is either the liquid used for fire 
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extinguishing, e.g., water or the liquid used for dis- 
infecting, and/or deodorization, and/or anticepting. 

19. A two-phase working fluid supply valve comprising 
two closure members (5 and 6) placed on the rod s 
(7) and interacting with the seats (33 and 34) 
located on the sealed chamber (8 and 9) walls con- 
nected respectively with liquid and gas supply 
pipes, a rod (7) displacement limiter (36) and.a rod 
displacement control system, characterized by the w 
fact that in addition it includes a stop (35) rigidly 
fixed on the rod, one closure member (5) rigidly 
fixed on the rod (7) with a possibility of a seat (33) 
contact in the gas supply chamber (8), the second 
closure member (6) coaxially fixed on the rod (7) 15 
with a possibility of displacing along it, while inter- 
acting with the stop (35), and a possibility of a seat 
(34) contact in the liquid supply chamber (9), an 
elastic component (37) pressing a movable closure 
member (16) against a respective seat (34) is 20 
mounted between the liquid supply chamber (9) 
wall and a movable closure member (6), and in a 
normally closed position of the valve the supporting 
surface of the stop is located with a gap in respect 

to the opposite supporting surface of a movable do- 25 
sure member (6). 

20. A valve of claim 19, characterized by the fact that 
the gap value is 0,3 to 1 mm. 

21 . A valve of claim 1 9, characterized by the fact that a 
rod displacement control system comprises at least 
one controlled valve. 

22. A valve of any claim 19-21, characterized by the 35 
fact that a rod (7) displacement control system is 
made in the form of a pneumatic system. 

23. A valve by claim 22, characterized by the fact that a 
pneumatic system is provided with a pneumatic cyl- 
inder (38), the piston (27) of which is cinematically 
connected via a lever mechanism (28) with the rod 
(7) , an elastic component (29) resting on the pneu- 
matic cylinder body fixed in the above-piston (27) 
space. 

24. A valve of claim 1 9 or 25, characterized by the fact 
that at least one spring is used as an elastic compo- 
nent 

25. A valve of claim 23, characterized by the fact that a 
control valve is made with three connections, the 
first valve connection linked with a gas chamber (8), 
the second connection linked with a pneumatic cyl- 
inder chamber (31), the third connection linked with 
drain, a slide component (23) having the channels 
(32), which link, via a respective connection and 
under the initial position of the trigger mechanism, a 



control chamber (31) of the pneumatic cylinder with 
drain, and while pressing the trigger (22)- a gas 
chamber (8) with a control chamber (31)of the 
pneumatic cylinder. 
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